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TOM 

ti © x y s; IB \z ? - & 0 x y *; # £ 5 jb* 5: ^ ffl -f £ x y $ ffi # £ , 
SrffHx^ y«ffifg?C!)iy ^«ffl«Stc3£^v^T, fulfill l~iN©?D«y 

>y * h itffiMs * □ y zmm^mz* 

KJ<N) ®^n>^T^t5f JCi^Si: • • • • *%iN<D? 

& j, n j + 1 (DUft^mizuft-znt^-stizm^^T. hj, s&j + i©* 

^ n y #<D^fr<D^-r*l;fr<D^ □ y Z MIRLfclru y V ZVy^V y 
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4#2 0 0 1 — 0 9 8 3 5 0 



D*;^»NS:, [T/ (TS+TH) ] ( [X] teX&«;t5&V**:*<0g« 

*ny*jRN&, N= [T/ (TS+TH) ] ( [X] fcfcX £M;L& Vn**0 

~mN<D? n y ? ©tf a* e>5BIR U ? u y ? Z-v-y 7 v y V ? n y ? £ 

tzm&ii-t&Vry'Jvy'fvuyv&tfmft. 
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^ny^CD^ny *$tN£, [T/ (TS + TH) ] ( [X] l£X£M;L& 

*Dv*»N«:, N= [T/ (TS+TH) ] ( [X] &X &|£;L& V^*0> 
H 1 — y #<z>? n y ?ifcN N = 5 £. 0 3 £ £ TO £ "T * it > 

t=.Z u y v *vy? V y <? V u y z £.\sT&j3ir & ? u v v m$l&8t£. £-^#> 

[«#|12] flNfcgl 1 tCfc^T, 

£ & to £ it y ~f u > y v n >y * £/&njg& 0 

l ~fN©^ n v * tiS r h &TO£-t£i*>:/ u > if if a >y * 
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[»*ai5] ft#£ 1 3 Xtt 1 4 (Cfc^T, 

& i ~ m n © * □ y ? © ^ >r > # ib us $ n £ ^ t & t -r * -9- > y u > * n 
& is v z. n & t.-r z * - z mmmn. 

USB (Universal Serial Bus)<DM^l^WkLt=.7 r - *1&M%:fio Z. £. 
[0 0 0 1] 

KKU *f#fc, USB 2. O^^cD^jiy^T'K^^tiST-'-^cD-y-^^U >y 

&&m&ifim ^^nz?-* mmmm&n* n^mmz m-t . 
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[0 0 0 2] 

fc&>(D4 y$- 7i-^IIi: IT, USB (Universal Serial Bus)#&g£ 

□ 

[0 0 0 3] 

— ZL<2U S BSC&, ^13<>>y7;WU>f>^-7i-«tLtW 
fciBtfT^S I E E E 1 3 9 4 iCirb^T, «j£3£g#jH ^ h V^ ? ffflS j&#S> -5 . 
[0 0 0 4] 

fit', »USB1. KO^tC^f-TSTfiaSlttS:!*^***^, USB 
1. 1 tCJt^Tte©lCi«3$>&4 8 0Mb p s (HS^E-K) ©f-^illll: 
ilT'^SUSB2. OS^jRjtSti, aBSrJStfTV^S. USB 2. 

o<DmmMmm^wimmm&<D4y*-7*-xti:ffi*:%.misfciJTM i (usb2 

.0 Transceiver Macrocell Interface) $ tlT V"» -5 0 

[0 0 0 5] 

£T, 30USB2. Ottt, HS (Highspeed) =E- F®ICtt4 8 0Mb p 

£ £ 3 £: vn e> frjj6#S> s . 
[0 0 0 6] 

4 8 0Mb p s StlT < ZVyfV y Z>tc&>\Z.. 4 8 OMH 

•ess-b-^^u yy? nv ? *&f&-?2> i &mtf2bz. &ot, 3©j:e>&-tf->^ 
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[0 0 0 7] 

z corns, mmtQjitf^mftmffi&^mfa'j'utxzm^ft^ zkd^o&v 

[0 0 0 8] 

*:i-S:*/JvffcU HSIS&^&fiJSE^S^^&S. 
[0 0 0 9] 

LfrU&#<^ Z.(D£?t£mftMlZ£Z>mm<Dmn* mmt. HDL (Hardwa 
re Description Language) (C <fc £ m$&-£<f&>P SMffiMMB L fc%J^&}te 

[0 0 10] 
[0011] 

1 ~HN©^D y #<Z)X>y ¥<D$*<D^-? tlOXy ^ISHCt 1 — #©X 
flURlC&^T, frfgBH 1 ~3gN © ^ □ y ? (D rpfr £ vvf tlfr© ^ n y * 

[0 0 12] 
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[0013] 

«fclBR«J*T?£j*T?g£J: Clefts. 
[0014] 

• • '.f-^^J (1<J<N) ©?ny *-e^3#"r<5U 
• • • f-^OT©^n>^T'§#tS^No^Ii:, H 
l, H2<Z)^#mic^$ti^T r -^{c«^VAT, H l , ^2©^n^©x 
y i?IS{cf-^©x^ ^S^S:tlffit6»l co^m^^i: • • • -3U 
, I J + l <DU&^mzU¥?i*ftt=.7 1 -Z\zm'3^T. HJ, iJ + iffl^n-y 

•IN, m S*lfc7 s --*lC2£^'T, IN, jgl©*Dv* 

©x y ^ra^T-*- # ©x ^ & fr'gfr &#?m-r sin n^m^m. t 

tufa? n y *383R#a#, ffflBI l -iNOiffifltcxy s*fcfflffi?«fc3St5 

[0 0 15] 
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[0 0 16] 

n y n y ^ifcNfc, ct/ (ts + th) ] ( [x] 

[0 0 17] 

K: t» , «iE * x y s;«| ffifljfffi & » s ^ h BflB tc j& S „ 

[0 0 18] 

i'n^RNt N= [T/ (TS + TH) ] ( [X] iZXZ 
[0 0 19] 

[0 0 2 0] 

o 

[0 0 2 1 ] 

(=5) ©*ny*&, P LLEKCD^S^S^-rSiRtelilKCDffl^^b^* 
I8JB#® &38JgS #7? rca^m, lS»«K©-»?->^U>^^n»y 
[0 0 2 2] 
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1RL 9 U y ? y zf V y ¥ 2 U y 2 £ btffiijfS Z. £. £ £ "t" <5 „ 
[0 0 2 3] 

vy^v yy? uy ? zmmi^m^te^T'T-tz^y^v yy?&£o&m'& 

J: 3fCfc£. 
[0 0 2 4] 

£ *it ^ s i t znm t ■? Z> o 

[0 0 2 5] 
[0 0 2 6] 

£t=.*mmz. T-*it*)~y7vy7-tz>r=.&>(D>7 n y z-y-y-fv 

ic^&sn i -inc^d v &v^mrt*a># n >y * &38#IU 38*iLfe 

^o>y^ &if>^U >^ n y # £. LT miJ-tS 9 a y m 

■k$k&-t*'ptt< l ocffi^SS^, taiax>y ^ffi#|8#i^tn!uSa^ 
S¥S©t*;h7i!/^^AS:TS, sft-;!/ K*>f A &TH, 3H~fgN<D?n 

t/ (ts + th) ] ( ex] \,zxitMx.&^mjza>i&m £ht^z.£^mn£ 

[0 0 2 7] 
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[0 0 2 8] 

tuvv zvy^vysf? uyV£ LTftlitz? n y^a^atm, ttf 

3B * n y * f-^Ciy^f) jfr50>»J£»M £ *f *l x y *; & 
S * B v * 1 ~HN<£> * n y * cDcfifr g> ^ U }3#? Lfc*ny*&iJ- 

y u > n v v £ l x mx? r 21 znm. £ 

[0 0 2 9] 
[0 0 3 0] 

y £J&2*IS* n >y*£^-;^n v *lCfitfBHUH3-fc>:5 P L L tu 

H N <D V n >y * $ ft -5 i £ £ 4#« £ "T £ . 
[0 0 3 1 ] 

[0 0 3 2] 
[0 0 3 3] 

dftlCJ: U> T-ZWyfV y^^^-^Jis-Jl Kx^-*^US<J[>S: 
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[0 0 3 4] 
[0 0 3 5] 

) fiD*4«i^tSll~gN- l©4T^-9>f >S:^Lfc»J, HI-UN 

©setaj^^H i ~^N(5A*-y ? r eik<bh©««jc, »a^>r i -in 

[0 0 3 6] 
[0 0 3 7] 

i©«fc-5»cr*i«, H i -HNco^n y * racDtitfB^S: racier 5 dfctfnTfB 

tc& U , r CDjg 1 ~HN CD ^n>y^ "Cf 5 - * &§StSl 1 ~HN ©«fip#S<0 
-fey h 7*; :7*>f A^tTn -ji K*>f A &SAPgfCBi&T*£ -5 «fc e>fC&£ 0 r*WC 

[0 0 3 8] 

^kZOm&lj^tl) tCLfeU, H 1 ~HNCD* n v Z(D=7J >CDff VMLM&Z: 
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m vmmz l t=. y -t ¥ & z. t #t* £ «. 

[0 0 3 9] 
[0 0 4 0] 

*"7?#*J:-)JC&Sfc«>, Iff J£ A ;* © W& iC =fe *f 7? § £ - # £&«[fflr$ifl| £ 
[0 0 4 1 ] 

USB (Universal Serial Bus)©i^i:$lbfcf-^ii 
[0 0 4 2] 

[0 0 4 3] 

& *M X It f BUMS £ ff o mm £. £ & if Z £ £ t + 2> . 
[0 0 4 4] 

3 J: e» fC&3£#), *^«#©&3©ft»fb&0:ftS J: 3tC&S. 
[0 0 4 5] 
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mm<Dmm<Dmm 

[0 0 4 6] 
[0 0 4 7] 

i. *^^tfg&f^ 

i. i T-z^mmmmm 

[0 0 4 8] 

^mmmm^-^^mmmmmit, ^t-zjw K9ia»4 o o, hs (High 

Speed) IM|^4 1 0, FS (Full Speed) ®{&4 2 0, rtn^7D>fx>F 
0S&4 3O, #ny#£j5R|II»4 4 0, * n y *»WIIfS&4 5 0 fcfc* 

[0 0 4 9] 

jgfgB^Cte, j&fg-T*- # {C S Y N C (synchronization) % SOP (Start Of Pa 
cket) , EOP (End Of Packet) ZtttU-f&mM'P. \±v V 7 4 y 

mtzE^fio* — ^OTiCte, ffr-^CSYNC, SOP, EOP^ 

am&m & mm-? z> r=. &> 0 #io # >r s > ^fg# & s % n o . 

[0 0 5 0] 

gfif-fttr-f A> K5i»4 0 0*&ft|l©IB»T?*5S I E ( 
Serial Interface Engine) iCffi^^tl, lfr-^(iS I EA^f-^^>F 

7 0^4 0 0 izAjiznz>z.}iiz&z> B 

[0 0 5 1] 
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HSEFSMlOli, f-^KlM^4 8 0Mbp s t^SHS (Highspeed 
-^SilWl2Mbps^^§FS (Full Speed) T?CD-r- * ©aSSfe&ff 
[0 0 5 2] 

rri', HS^-K&> USB 2. 0 IZ J: U fT^CJM^tlfelS^- KTfe 
£ 0 — FS^-Ktt, t»(Z)USBl. 1 TJ^lC^SiSiftTV^lsSzl^— K 

[0 0 5 3] 

USB 2. 0 1? tt, Z.CD S=£- KtfJSjftS *IT fc«>, 

^r^^Ky^^ (CDROM, DVD) & h U- ^M&C£ 

f 1 - # 3£ *t % H 3! T* £ £ «fc -5 tc & £ „ 
[0 0 5 4] 

H S HISS 4 1 0 {£, HSDLL (High Speed Delay Line PLL) ®j& 1 0 , :n 
7^fOf'f^ i y7 7 (elasticity buffer) 1 2 fc-g-fro 
[0 0 5 5] 

i^HSDLLiftiOtt, Sfif-*i:^ay^4iSiaB&4 4 0 (PLL 
[0 0 5 6] 

[0 0 5 7] 

7tD^7D> hx> 3 (Hi, F S^HST'Cltf 5:|fofcft© F 

9>f USz-ASr^tfr-^-D ^mS&T'fe^o USBfiiDP (Data+) £ 
DM (Data-) VN£^gfrfi#fC J: *J t 1 - * £j£^mi*-<5 0 
[0 0 5 8] 
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V a v ^£*&[IJ8&4 4 o te, ISiBtWeftMfS 4 8 omh z n y 

IggftSP&tf S I EtfMtS 6 OMHz0^D^^W5. 
[0 0 5 9] 

* O v ?£j&IIl!&4 4 0 te, $960812 0, HSPLL2 2, FSPLL24 
[0 0 6 0] 

[0 0 6 1 ] 

HSPLL (HS Phase Locked Loop) 2 2 l£, ^jgHT% 2 0 

□ V ?fC^-3V>T, H S^- KT?&Sfc4 8 OMH z □ v V FS=E 
- h\ §£gF*f3P;&tfS I Et'^I^6 OMH z©*ny PLLT?S> 
So H S^E- K^S-fg&ff "^^JCtt, I0HSPLL2 2{Z££> & U 

[0 0 6 2] 

FSPLL (FS Phase Locked Loop) 2 4lt #§^®J& 2 0 

n V V\zm-3\\T. FS^-F, SUBftffi&tfS I ET»&K>& 6 OMH z <7J> 
^D>y^5:^t5 0 ^CDF S P L L 2 4 ICJ;S^ n «y ?if[CL 

T^SBSrJCtt, HS^- F ~V<D i£.5tin It^nJ 
[0 0 6 3] 

^ny^WfflHSI&4 5 Ott, S I E^e>O#l<0f*IH3#«:g», ^D^S 
J&0{&4 4 0 &fWW1-5*&3Sfc£S:fT3. fcfc, ? a v V £f£IM{& 4 4 0 (C ± »J 
6 OMH z ©>>X^A^ n v □ >y *MJ[IJ{&4 5 0 Sr^LT S 

I E{Cffi;fr£;ft£ 0 
[0 0 6 4] 
1. 2 -9->^U n ^y ^^^0!^ 

m2\Z. *mMMM<D-V-y7Vy<!f?nyl?£.!&m$& (HSDLL®j|) <Z)# 
[0 0 6 5] 
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hspll2 2 c#*g* u v ?£.f&mm) mmmtfm-X'&fti-tfm^zm 

^5?Dy^CLK0, CLK1, CLK2, CLK3, CLK4 (JtKSSlCli^ 
l^Nffl^D>y^) ^ffiiJ-TSo ckU^WtCtt, HSPLL2 2fflVCO ( 

[0 0 6 6] 

- " HSDLL@j|i o&xy s;*fcffiia#7 o, ^ny^a^na»7 2 sr-^tf. -e 
IT, z:©xys;ftffiiiii&7 0 (X7«?S) tt, 0i©7tn^7n>h 

X> KHfll 4 3 Ofr^AiJ^tlS-r-^D I N0>xy S7&tfcffiU -?-tf)xy ^ 
[0 0 6 7] 

«fc*J^#WJCli, HSPLL2 2^?>fflCLK0~4©X>y^ (32*>_t#UX 

fcfcfflU *®xy*;fcfflfl|#&*ny*»*R|il»7 2icm^;-r-5o 
[0 0 6 8] 

C L K 0 ~4 <Z) i^ 3 ^ V ^ <7) # n >y ? fcigftU jg^Hbfc? D y # ^ 

U n-y^SC LKtbtt§OX7^f^ i/f-f^^ 7712 (01 #Rg 

) izmj]-rz> 0 

[0 0 6 9] 

H3 (a) , (b) K*&mmm<Dmi¥&&m?&r=.to<D*>( syrmmm* 

[0 0 7 0] 

HI 3 (A), (B) (C^f <te>JC, CLK0~4ttMRtfH-©4 8 0MH 

ISr(0GrtB#T/5 GSIfcJCttT/N) it'Wi/7hbt^5. 
[0 0 7 1 ] 

LTEI 3 (A) if>7*'J>Mil45f-^DIN©i>r^ED^ 
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A. 

, ^n^^CLKOi:CLKl©ratCfeSii:^0 2(Z)Xy2;tj|ffiiaB&7 OfCj: 
*j^ffi£*l3o fS^, f - ^ D I N © 1 7 E D ^ W ^ 3 i OKIfctCttK 

38^0117 2 {Ci »J5B#[a*U 3tf)«*2*l£C LK 3#. D IN0t>^'J> 
y^ny^SCLKt L/T«©©iai& (X7Xf^ i/f^A>y7 7 1 2) lCffi;fr 

[0 0 7 2] 

— 03 (B) DINffllyJ/ED^, C L K 2 C L K 3 CDHtCfc 

5ii:^x^ s;tfcjijisi&7 o {c«fc y^ffisti*. -r5£> din©i«;s?ed^ 

CLK0A^D>y^IM7 2 1CJ; ySiRSti, Z<DM1Rt$ tlfc C L K 0 t>\ 
D I N©-9->^U > if* □ y * S C L K£ LT^|g<Diag& (x^*^ iz-r A 
y77l 2) tcffi^atiS. 
[0 0 7 3] 

£®«J:3K::*:^iS7gfflUCj:*ltf, 7 s - * D I N <Z)X y ^ E D U #?>;ft 

fcx>y SJtfcffiflNRlCg^TC L K0~CLK4fr^D V V SrJBfl"*' Z> £ V^ o 
Wmtem&V* f-^DIN©t>7"U>^^n7i'SCLK$:4IttS 0 t£ 
ot, USB 2. 0 ©H S=E- «fc e> fC, D I N^9i§SfiD4 8 OMHzIC 

mM?zmmte$&m?-*x*$>z>m&icii), z<dd iNzmjEizy-y^vyyv 

[0 0 7 4] 

tt^mmmmiz^ti^ ms (a) , cb) izm-t&oiz, ^.^nr^y 
7v>y#n»j# s clk©i»; j;es5:di N<Dxy ^racoKA^tfifiic&M 

, ^-^©^ -try hr'y^^A**-^ K#^f AS+^JCflt'RT'S 

[0 0 7 5] 

tr^mmmmiz^tm. d i noi»; s?m^ s c l KCD^ofefttcfti 

tS5ffl (#*@) 0^n«^CLKO~4i:LT, HSPLL2 2©VCO^ 
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tfMS&ffi*n>^u-^ cr«is») o^t5^mmmhx\^ a lot cl 

[0 0 7 6] 
1. 3 HSPLL0M 
EI4{CHSPLL2 2 0ffH4M^t. 

[0 0 7 7] 

IfflHSPLL22(t &*Bi£«#§ 8 0 , ^ V - ^HJ{& 8 2 , 7-f;i/* 

HJS&8 4, VCO (Voltage Controlled Oscillator) 8 6, #M#§8 8&££ 

[0 0 7 8] 

Z. Z. "7»fitfBJfc«» 8 0 it. ^-X^D«^RCLK (Mi & 1 2 ~ 2 4 MH z 
) ^«SS8 8A»&Oi'n*^DCLK4fiDTOifcKU Wif^PUP 

, PDWfcffi^s ( p u p it&mm&m^ PDwiz&wMnm-%) . 

[0 0 7 9] 

^■V-S?sK>:/IEn&8 2 feiM^8 0A^©PUP, PDWlCgt5V*T 

^■^-ViKy^m^noo <fc »;j*#«r»ci±, pup#y?^:/&c&.5£, ^ 

jt-fbS*lfefli!ffflrm£EVC*«VCO 8 6»C#ite>4x-&. 
[0 0 8 0] 

VCO 8 6 1i, W«ffiVC(C^CT^^>|§®MMi5C^RT^iCM^^n^^ 
ftr#£?fV\ 4 8 0MHz©*nv*QCLK0~4 fe^jS-r.-S. M;Ui> «9» 

«je v c < & s t &mmm& < * *; > «h»S£e vc#fi<ftst isium 

[0 0 8 1] 

VCO 8 6(Cj:U4I$nfe^n«y^QCLK0, 1, 2, 3, 4 ;\*>y7 
7 IHS5& BF00~04, BF1 0~1 4 |^L/tCLK0, 2, 4, 1, 3 £ L 
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^-®A>y7 7 m& T* & £ . 

[0 0 8 2] 

^»88tt, A^77E»BF04, B F 2 4 LT V C O 8 6 e> A* 
2*1-5* n *y * QC L K4 (1/N) IT, Mtffl^D'^DCLK4 

[0 0 8 3] 

H4©«^©HSPLL2 2lCj:tl«, ^~ * * U V V R C L K JCffiffiraSH U 
feMI![04 8OMHz(Z)^D'y^CLK4 (CLK0~3) S J: 

•5 (C & £ „ 

[0 0 8 4] 

&3304 <DH S P L L 2 2 KfcV^T, - S??K> :/0{& 8 2 &SS!tf fc^fl*/* 
fcLrfc^V*. V C O 8 6 <Dftt> »j lC«»J®Jtf)3§ig#|£ &ggtf £ <fc 5 {C 

LT=fej,fcV*. 

[0 0 8 5] 

VCO8 6 0M«^f o 
[0 0 8 6] 

iovco8 6ii, (j&mizit^mm nmmmzntLmmmjjnyA 

l/-#DCP0~4 (jESSKttj5«Rig&) £^<fr, #DC P 0 — 4 (D^l&aiiJX 
Q, Qte, S/>^;i/X> Kffi*3>Al/-* S CP 0~4 (X£ilJCttAy7Tia 
5&) 0>HffrA:frI, XIfCA;fr£*l£o f IT, SCP0~4©WVCO8 
6©ffiij*n>y*QCLK0~4 JC&£„ «,1Mtf)^Ifrffi;d=i>/\ 0 L'-# 
DC P 4 ©ffiijte, »JS9>f >F L A, FLB (<ffi J8^ >f > ^ 7) £;frLT#m 

[0 0 8 7] 

EI 6 (A) JC, MS&ffl#3>^U-* DCP0~4©TOJ& 
, ^l&m^JXQ, Q#Kl/>f >flMBClfc&3ftfcNgN^>*;*#NT 1, NT 
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-Y >MtcSiKStifcPSlh^>S?^* PT 1, PT2 
[0 0 8 8] 

0 6 (B) ic, I»ffi*3>;fl/-jfDC P 0-4 3© 
XQ, Q#Kb>f >«ffitc&iffi3ftfcNSh9>S?**NT4, NT 5 i:, 

«ffitC&8S3*lfcPMh9>S?;**PT3, PT4t, MS*ffi#XQ, Qifitf- 

bmMx.&FU4 ymmicmmzftfcpwih^yyxz pt 5, pt 6 sr^tr. 

[0 0 8 9] 

06 (B) ©0K7?ti, XQ{i<Z)lHlg& (PT3, PT 5, NT4) hQI©HI 
ft ( P T 4 , PT6, NT5) £#|PJ— «J* (Mi) £ & £ M -f Is - 

*3(©:3>/tl/-*lCfco'tV^ 0 1P*>, Q©m&#T#&i:PT3#;4->fc:fc 
»JXQ©ifiM5-Jt, XQ(O«fi**T^6i:PT4^t>{:«;'JQ0« 
^±#S*)*tCfcoTV^ 0 tot, 06 (A) ©*/*tCj£/*T, MS&tfllfrQ 
RZfXQ<DM$n$:±£<-t Sii:*«HriBtC&S (M;Ui 1 . 4V~3. 2 V) „ 
[0 0 9 0] 

fcfc, VCO 8 6 lC-^-£it££3£[S{&tellI6 (A) , (B) iC^lT^I&ffi^ =1 
[0 0 9 1] 

mz.it&iizB'tBLmm&'vi*. PMb^>^**#PT7, pts, Nih7 

tlSWifctf, P T 7 , NT 8 Of- H«ffi£g^S*l5ffifffflI«EE V C Q, VCiC 
[0 0 9 2] 

08&c, i/yy;i3iy Kftt*3>Ai/-4r SCP 0 — 4 ©fcj&W&a*^. 
[0 0 9 3] 
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h7>^^NTio, ntiu, mmm&vREFtftf- hmmiz&mzn 
D2, nd i tftf- hmmicmmzn, ;-kndi, ND2^Fi/-f>t«{c 

ii$tl^Pih7>^^^PTl 0, PTl It, ;-KNDl, ND2^ 

- bmMJkTfFisjymmic.miMznt-PMh^yyx* pti2, ptu$: 

[0 0 9 4] 

*fcB8©S/>$Oi/x> Kitten >^v-*©ifJ2j8Ptt, ;-kndi 
>syx# PT l 4 gifSSJEVRE F#4*- h«ffilcgMB3*u FU^>S1 

[0 0 9 5] 

pA±izmmLt=.^mmmmx^t. as© 5®®ns&m*3>^u--if dc p o 

-4 (&«E&) 0>ffi;ft*5ftJjgiT\ 02, 03 (A) , (B) T^H^Lfe5ffi 
0^D»^CLKO~CLK4S:||t^. fit, £ <D^WS\£il^ >A U 

-*DCP0~4lt VCO 8 6©»SSfrf^Ofc«)tC7C'*i^S|Ja;iai&' , e*>S B fi£ 
oT, ^©J:e>lC^i&myj=r>A°l/-^DCP 0-4 <Z)ffiyj£flJMbT, 5*gtf) 
^n»;^CLK0~CLK4 Sr^JS'TS «fc 3 ICfjfttf, CLKO-4 ££f£-T£ 

[0 0 9 6] 

i. 4 3Lyv&mm&* *uy9M$im9&<Dnmm 

[0 0 9 7] 

DFB0— DFB4 (H 1 — t, ^£BE5&E DET0~EDE 

T4 (Il~fN0iffl?S) &-&tf. 
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[0 0 9 8] 

3Z1T% D7'J , y^7D , y7 p DFA0(i, flf SQUE LCH5:r-^ D I N 
(Oi»;W>7' , J>ybT«j*U f§#S SQUE L C H & ftTJ-r £ e 
[0 0 9 9] 

D7U-y^7D^DFB0 (Hi CD««p#©) tt, f-^DIN^D^ 
C L K 0 OXy S?tt>^U ^^bTfiifiptS, |6j*£tC, DFB1 (^2©§i 
iiDIN^CLKlWL DFB2 (13©filffffi) ttDIN&C 
LK2«b, DFB3 (3fl 4 <£>^f##!8) liD I N^CLK3T'«il, D 
FB4 (f5 0f^f) »DINS:CLK4 , TffilJ?t«. 
[0 10 0] 

-ebT^mmS&E D E T0~4 D7U >y :7°D F B 0 — D F B 4 ffl 

m#DQ0~DQ4 ORJfStlfc^-*) KS^TSMtfilft»3IfD8lil&*TVV 
^^^e7CLK0~CLK4(DX^i/a)cpCDV^•rtl©X^i/r^^C^ r -^D I N <Z> 

ft &„ 

[0101] 

.fcy^WtCtt, M0SIEDETO (^l©tffi^) tt, D7'Jy7°7D 
>V7"DFB0, l(Z)ffi7JDQ0, 1 JCgt5V*T, ^D'^CLKO, l©X>yi? 
HHC-r-* D I NCI*; >JW&3fr^£l&tfJ-f 3„ EDET1 (12 

CDlfcffi^lS) tt, DFB1, 20IKADQ1, 2tC£-3V*T, CLK1, 2 CD a: 
y *;|gtCD I N(DX>y j&^fr&t&ffl-rs. 1 1 E D E T 2 3®tft} 

l±, DFB2, 3©ai77DQ2, 3 lc3£r5V^T, CLK2, 3©:nyS?ia 
fCD I NCOX<y ^A^S*^5:^{i}t5 0 ttEDET3 4©tffi^i) 
tt, DFB3, 4<£>ft7JDQ3 > 4 fC^O^T, CLK3, 4 CDX >y *;|SIIC D I 
N©l*;«5^SttlfitS. i E D E T 4 (*B 5 tt, D 

FB4, 0©fltt2jDQ4, OlC^O^T, CLK4, OCDX>yi?rilCD I N©X 

[0 10 2] 

fit, ^n>y^I»72 (*ny*3BiK#©) tt, ^ffiEIS&E DETO 
~4 COtfJ^JE Q0~4 (ly ^^ifj'ff#) &Cg^5V\T, CLK0~4©?D'^ 
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* SCLKillTffiMS, 
[0103] 

Hio, eii i iz*mmmM<Dmftzwiw-rz>ttb(D*4 $ yym&mzB-t 

a 

[0104] 

ffbtr-^D I N*V>f X*^fr&^J8a^Sfcfc©fe^SQUE LCH# 
El 1 0<DA 1 iC^f «fc ? fC r l j (^Sb^;i/ 0 J^TIef^) {C&Si;, rtl^D 
I NOfi^T^yif ^"e09fi!)D7'J >y^7D-y^DFA0[Cfi$n, A2 
C^fj:e)t:SSQUELCHt) r i j &c&£ 0 -g- IT S S QU E L C H*< l"i 

J»C*S^xyS;«|ffiEIK7-0©a:»/S;|ftaittf^*W*--^ , ;bS*lS. 
[0105] 

D7'J >^7n«y^DFB O^4^CLKO~4 0St>±^ l JX7^ 

T-^-^D i n&$9#u hi i©bi tc^-r<k e>^DQ o~4 -t 

LT, tffiHIIlEDETOtiDQO, 1 ©M^.l»ffiW^rSftI^#$:^VN B 2 IC 
^ti^EQO £:fii7J"3"§ 0 E«JC, fcffitHK&EDET 1, 2, 3, 4 ft, # 

DQ1, 2, D Q 2 , 3, D Q 3 , 4, DQ4, 0 0>#Mtfce9»JIfIlSt# 
VnB 3~6»Ca* , *J:-5&EQ 1—4 ^ffiij-TSo 
[0 10 6] 

? n y 7 2Ji, i*ie>©ffi*E Q 0 — 4 Kg^T* n V ?C LK 

0-4 <DV^;ft£^1-£fr£¥!!$Tt-£ 0 ^(iLtfHl 1 <BB 2 n y * C L 

K0, 1 <Z)Xy 2;|SUC-r-*©Xy ^tf&SifcjWfctfJStlfcfcft, DINffll 

(0 3 (A) #f&) , f^yjvy^ny^SCLKilLTtBAtS. 
[0 10 7] 

i©^D-^«t *38#(iaB&7 2 #^3 0^L&v^I«^;fc>-t± 

tSi&tf, 01OiC^f < j;9*^n'^Mf#CSELO~4?:^b, itie> 

0cselo~4^clko~4 n<Dmmmm%*:fx O z. £.i*m%n?f*&o 

[0 10 8] 
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MX-tflSl 0OA3T'(^n>y^IMfCSEL3^7^f>f ^ ( «" 1 J ) 
IC&oTVn££:#), ^n-^CLK3 tfMIRZtlTVy^V ytf? Dy^SCL 
K £: LTffiiJ^tl&o IlI^lC, A4, A5t(j:CSEL2, l#T*^>f:/lC& 

CLK2, 1 ^^^tLT S C L LTm*$tl-5o 

[0109] 

? □ y *38^ISK&7 2 &CJ:£? n y ^0»«»^tt, HSPLL220 
fltfSHIJHtf D y * £ *l£ £ fc^-ffg-^ PLLLOGKED #0 1 0®A6 SC^ 

[0 110] 

1. 5 My YYv -79 4 A, Jft-^K*-* AOfltfi! 

ST, H9©D7'J*;^7n*;^ DFB0~4#, Bf 1 2 IC^-f 

[0111] 

IC, @12(?)Clt'!i, f-^DINCX-vyEDtCLKlOX-y 
yECl fctfaSv^ib, CLK 1TD I N*^t5D7'J i y7°7n , y7°DFB 
1 (H9#B8) ©t^h7^7'^>fATS^y^<^5 0 totBIl 2fflC2 
(C^f J:e>{C, ^StiS^-dttf^jefcfclK roj Xte r 1 j ©^ftifc© 

[0 112] 

^©J:^J&IB^JC=fe)*m6^J!lTtt, ®12©C3, C 4 tC^ 

K£ LTM^UTV^fctf), I«&SCLKS:^S5. IP*., H12CDC3 
JC^-T «fc^tCCLK3^SCLKi:LTjl^S*lfe»^tC%, C4 iC^f J: 5 iC 
CLK4^SCLKi L T jg#* £ tlfctft^fC S C L KcDIfc U y & D 

i N©xy s;ra<z>^(f#jetcffia$-s'sii:««T^-s. «£ot, ^m©nn& ( 
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[0 1 13] 

hi5T012T?tt, n v V C L K 0~N (CLK0~4) (DfflffiZT 

, *ny*»&N (=5) , D7'J7^7Dy^ CD-fey VYV?* 

>fA£TS, tfs — ;b F# A&THi: U tc% J a\Z > 

T/N>TS + TH (1) 
<Dj£tf&iLLT^Z> 0 ±j£ (1) *^&?2>£. 

N<T/ (T S +TH) (2) 

[T/ (TS + TH) ] (3) 
H&£ 0 ±5£ (3) [X] teX£j|g;t&V^*CD^$:-e&3 0 

[0 1 14] 

T=2. 0 8ns (nanosecond), TS = TP=0. 4nsTft^ 

^ 5ic-r*U£> #*B?n y ?H3cD-fey hTv?*>( F#-f A£:#fi& 

[0 115] 

013 (A) -e«, #=ffi.#ny*CLK0~6(D»#m 2 JtyfcJt*. 
7MfC&oTV^„ fi|Jt>, HSPLL2 2 (0 2#I) #fcj«-r&H*K 

vco$:Ml (u u-*) -e^ss-ftsfeftjcsKiai&^SRtt^a: 

£fc»J, #"ffl^Dy^cz>S!t%^«jc^So lot, Wn^©jRS5fi«fc(j 

[0 116] 

-eUTIEI13 (A) (D£olZ. 7l©#ffl^D^^CLK0~6SM^fe#^ 
(Cte, ±fB (1) , (2) , .(3) <Dm&&ffmt=.Ztl&<te& &, 
[0 117] 

Milffll 3 (A) CD D 1 D I i/E DtC L K 0©i>y i/E C 

0 £#j£Vn£&, CLK0tDIN$:§jftSD7'J>y^7D7yDFB0 (H 
9#M) 0^-;i/K^'fATH^M l J^<^5. t£oT, D2(C^-rJ:e)lC, & 
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[0 118] 

|Bf^{CEI13 (A) 0D3T'tj, D I NfflX>y y E D i: C L K 1 0i>y i^'E C 

1 fc#aav>fe«>, CLKIT'DI N&§j|tSDFB 1 ©-fey h77^^^AT 

, roj- xte r i j <&v^ftfc©fr&5t5£'T?#fc<fcs. 

[0119] 

2 VIZ* D I N®xyj;ED^&Mitf3ijetffnfcifyS:iloi'n«^S: 
SCLKtlTMLT^fe^ Ell 3 (A) ©dieted © «k o 

[0 12 0] 

ts + th) ] ©wfl&ss&^fc-rfc^'r&srfctfii* lv^ 

[0121] 

©-trici*, hi 3 (b) tc^-r i e> &c&£„ 

[0 12 2] 

D I NOi*;i;ED^&«^tf2«£Wftlfei*;y^-3^n*; 
^!:SCLKi:ltliRttiH SI 3 (B) © E 1 ViZC L K 2 #3MR3ft, 
E 2 T*(iC LK0 tfiBIRSftSifcKiJ&s. 
[0123] 

EI 13 (B) T'&, DINOl»;»;EDA»&2fleWfilfcx 

y n y * Lrt*38#n?#"?V 3M^v>»4M-f ftfcxy n y 

[0124] 
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[0 12 5] 

, [T/ (TS + TH) ] ( [X] ttX&«^«iV^*^©fiE») ©WflfcSS: 

«SfcLJ5s#e>, *©*T*%:*£fc«T-&*£i:#M£ Lv*. BP^, N= [T/ 
(TS+TH) ] LV^ 
[0126] 

fcfc, H2©HS PLL2 2^tfMflEia8& ©SIR 
m^t, KSf V^^fg^tSEgJt &«S«T* ^ 3& i: v> e> ISTJS^«> £ o fot, HSP 

, ^#gigM«£^T£3«&HT? n y *«n ztwrnt. 

[0 12 7] 

*tf)jg3R&£ LT+#fcffiH<B»IR#&»#T#S«fce>K:fcS. 
[0 12 8] 

N=5fcm«, HS P L L 2 2©M<EHf»©S»S: 5SJC-T*ii:*« 
T*g, HSPLL22CVCO (»jgE») fciff V*M$S»T38ffiSitS £ fctfT 

[0129] 
1.6 * D V V 

^D«^SCLK$:figi:l^Tf-^D IN&t^^'J > ^"T 5 EI 
14 (A) IZm-fkoiZ, D I N <Z)X »y ^'K(7)KA/ c: f I #j£tCX »y ^'^fiSt"§ # 

[0 13 0] 
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M*.&tiBl4 (A) CD«fc^»C5W<3D^ny^CLKO~4S:MV^-&»-&JCt±, 
f-*DINCDxy*?ED^P>3fl (!8J£»M) £ tfftlfcx. y Sr^f* * n 
*;^CLK3it^iJ>^Q»;^SCLKi ItSl^tS. 
[0131] 

[0 13 2] 

ytfVU S C LKfcutt^tCteffl ^-fJC, SCLK&Cf&3l^|M£$:;§&l,£^© 
^n*^T*«SCLK' SrMVNT^-^D I N 
[0133] 

Z1CDJ: e>^«-^(Cli0 1 4 (B) tCj^-t J: e>tC, S C L KtCj63ix<5a&3IRd¥ 
$:MSil~r-5^^3i®{C«j; U, SCLK' ©ir^ES' ©TOSCLK©x 

fJ?E S ytjjiig-r**-^****. 

[0134] 

tot, ^©<fce>&t§llr&C&01 4 (B) fC^-r^e^C ft^MMfc^JPgLT 
, ^-#D I N©i«;*;ED*P»flfjt«2iewf*ifeiyj;!:ft5i'D*;^ 
CLK2 &SCLKi:LTjl^i-Si;e)tCt- fit, «S<Z>HIKItt, ^©S 
C L KC^aSIf IrlLfet©^ D S C L K' $:ffl^Tf-^DI 

NS:«ftt5. iCDJ^JCTtltf, «©©ia»Ji, D I N 5 BR JC, 

[0 13 5] 
[0 13 6] 

fcfc, SCLK* ICfcy-^-^D I NSri8iEJC-9->^ , y <fc "5 JC, D 

[0 13 7] 
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r7^f^>f^^'777l 2H 0 1 (DH SIUS&4 1 0 {C^-ttl-SEIB&T* 
&'J, 2 PffWflHll& 6 0. ;h7T64, 12 6 6ttEU©M*.tff s -*^> K 

^[Ui&4 0 0 tC**tl<SEIBS'"e&S. 
[0 13 8] 

!7Xf^>r^A>y77l2tt, r-3i^l/^^5 0 ("7 s - 
) , f-^f-^Xl/^^ 5 2 (-5=-* J*-?-* , 

[0139] 

irt'f-^^ (^-;i/F) I/^^t 5 0tt, S/'J7^r-*DI NS:Stt 

> insists 3 2 try m@<di/ 

[0 14 0] 

f-^^r-n L/i/X^f 5 2i±, t-ZUWWX* 5 0©#bfy h©^- 
#X&^#"t£ 3 2 t^y h(g©^^^*^&S- 
[0141] 

#§&#A;i/X£/&[II5£5 4 3 2 hf y h (fg(2#£&<frA 0 ;i/*M#W P [0 
: 31] f-^JI^^^5 0, ^- & X^r- * 7» U i/X # 5 2 IZ 

[0 14 2] 

iit, *^5i*^^M#WP [0:3 1] tt % -£<Z)#/\° -fr>^U 
>^^D«^SCLK03 2^Q*;^t>f^^# (&WZteK9Uy9'V'<i 9JI 
tcMJtBW.tcr^-r-f ^icfes^^jc, #^;b^^r^'T--f yjcfcSSBKItf l 

, £©S£&#/*;i/*fe-£WP [0:3 l]'iC£:3^T, y h # £^ 
f#f£o IsJEUCt 1 -**^-** 5 2 ZLCZX^ji^^Vl/^^-^WP 

[0:3 1] £i£^5nT, bOr-ZO) 
[0 14 3] 

(valid) «»©^yh (M*. 1*8 try M T*#i$;£ tiS^-*- # 
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[0144] 

^S&J&^frfca*^ fcfy hflgtf>f5#VAL I D [0:3]^, 

9 5 0©t-A7n-^lC7^f'f^lC)5s5ffOVFLOWS:, 7 s -*;*? 1 - 

[0 14 5] 

fit, #^-#1?;byW3»^£^MU ta«:f-*t;i/S:38«tSfe 
#)tf>f3#S E L fc-fe I/* # 6 6 ICffiij-TS. £ fc, t 1 - # *-r— 9 * V V* 9 5 
2\ZUWZftT\i^Z>T- 9 7.^r- 9 9 9 U7t5fe«)CDi 

f STRB [0 : 3] &f-^^f-^^l/^X^ 5 2 ICtU^^S. 35 tC, HS 

<Z>^f§iM^£^*->OWC-r£>fg#H S ENB Sroi^^^-f ^f-f/t»;77 1 2 

[0 14 6] 

KW7 6 4 te, ^-^fifcfirl/S?** 5 0^e><3D3 2 tf y>(i©A9 Wl/5 1 - 
# D P A [0 : 3 1 ] SrgH 6 OMH zCD^O'^PC LKT* lUSJHt L A »y 7 
7 U >^btf-^D BUF [0:31] lZft±l~?Z> 0 
[0 14 7] 

•£\s99 6 6 (ffl##«) W\ WWtEI»6 0#e>©fri§-S E LICS^T, A 
'V776 4^?>fflf-^DBUF [0:3 1] ^6, # iZ ^(Z)-?- * 

&3S#IU 8 \Zv KB©f-*DOUT [ 0 : 7 ] btai^tS. 
[0148] 

HIl 5©X7^f^ J/f>fA»;7 7 1 2T?WU 5 s - U * 5 0T'©f 

frAjVX&f8,m3& 5 4 ^f>©*S5i*A;i/^^^ W.P [0:3 1] £ffl^TV>£ 
. IP*>, SCLKCilll^^lbt^^tifcWP [0:3 1] ZE^Tr 
-# £#^LTVn£„ t£oT, Ell 4 (A) , (B) T*MWLfe£?lZ. 
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[0 14 9] 

i. 7 tai?i@Hfi 

016tC, m 5©£if£[aj&DC P 0~4 (^l&ffi7J=I>/\ 0 l/-#) , A*;7 7 
0S^SCPO~4 (S/>^;i/X> Kffi7jn>;\° tH4®A»;7TlllKB 
F0 0~0 4, BF 2 0 — 2 4, B F 1 0~1 4 0SSWS:^t. 
[0 15 0] 

Bl6T'li, jK4EIII»DC P 0—4 !l§S^-f>FL (0 5®il7^>^ 
7FLA, FLB) {CW^fLNl (fioft) lC?&o T®2S1-£^7j T% A 
•;77i»SCP0~4S:, F MCW T?tt&5#L N 1 fcteSfc'&ffL N 2 ( 
ai2©f?) JCf&oTK*LTV*S. ZKDi^fCirtUi, £<f£iaii&D C P 0 ~ 4 i: 
^»;77@»SC P0~4 ©ff tC»oTfB«"r«#«6»Cifc^T, *H3S^>f 

>FLfflg$l:I<T^, J|3l5>f>FL©^iS:/J>a<"eg4. t£oT, 

[0151] 

££EI1 6T*li. !»ji^-r >F LSr, P 0~4 £.Ay7 7 0S&S 

cp o~4©H©iB«K:Bitti/ , rv^ 0 itwc ^^tai^Dc p 4 £/w 7 

y[Si&SCP4 SrSMB-f Sfc«>(Z>9-f »58^>f >FLT?f^M*e#S<fc-5tC 

& »; , M«iifs» d c p 4 © m7jic^)& sn 3 n s © & BfciL-c £ s „ 

[0 15 2] 

JfeSl 6T'ft ^^-7^ >DL (DLA0~3, D L B 0 — 3 ) 
£&}C, 4f$-9>f >DL2fctf!l§3B^>f >FLfc, £|£En»D C P 0 ~4 Ay 
770J&S C P 0-4 ©pg©|g«tcBB«LTV>*. d*UC«fc y , SSkEIB&DCP 

[0153] 
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, mmm.(Djxmm&nc p 4 <D\a,ts\zmm^n^mn^>( >f l a, flb cm 

t5^^-7^>DLA0-3, DLB0-3 (@16 0DL1C^) &IgttT 
Vn^ 0 BH-fe, S!5>f >F LA, FLB (0&«9>f >*7)- (* 
©^-^-f >DLA0~3. DLB0~3 -^-f >^7) & 

!®jg^-T >F L A, F LBh¥fftCgB«LT^«. 
[0154] 

Z\(D £o ?J yDLA0~3, DLB0~3 &M<KIH»|D C P 0 ~ 3 

tf)#*B^ n y * fc^JMLT, # Wy^V > Ft u y >? StS^tc, 
[0 15 5] 

$T*»Iftt@l 8lCaVr<J:-3JC, n y *£fREH» 2 2 (EI 2 © 

HSPLL) ^^L/fc#^0^n^i7CLKO~4 (^l^NC^ny?) 
fcffi^T, iJ-^^V^^^ny^^E^l 0 (020HSDLL1SS) 

[0 15 6] 

70»B F 1 0~1 4©ffl#tCSB&S*l«&9>f JCff^-TS^S^Pf^ 
[0 15 7] 

=R#:iftlCte, Ell 8©#*B*_ny *£j5fcEH&2 2 flfe©C L K 0 — 4 ©9>f > 
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So BP "5 HI 9T'(t #ffi*n v*£j£EIft2 2||t0i'D>y^CLKO~4O 

5>f>©fis*«B^ ostsi^&^to ic&sj:e>u:, z:tie>©#^-r 

£JBffi£-fc!rT^£ 0 iO^^tct Sd£T\ 4H&9uy9£.j&mf&2 2<DmiJl8 
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